Mannose-specific lectins modulate ligand binding to AMPA-type glutamate receptors.
Binding of [3H]AMPA was increased above control levels in rat brain membranes that had been incubated with concanavalin A (Con A) or a lectin from Lens culinaris (LC), both of which bind mannose residues. This did not occur with any of six lectins with other specificities. The magnitude of the increased binding varied from 15% in cortex to 70% in hippocampus and decreased significantly between 3 weeks and 6 months of age. Succinylated Con A was without effect and neither Con A nor LC increased binding to solubilized AMPA receptors. Increases in binding were not obtained in membranes purified from HEK293 cell lines expressing homomeric AMPA receptors. This indicates that mannose specific lectins may enhance binding by cross-linking AMPA receptors to each other or to proteins that are specific to brain. Con A has been reported to reduce glutamate receptor desensitization with higher efficacy at kainate than at AMPA receptors; the increase in binding reported here appears to be unrelated to such effects because (1) it was not affected by drugs that block desensitization and (2) [3H]kainate binding was reduced rather than increased by Con A. These observations suggest that AMPA receptor kinetic properties not involving desensitization are influenced by extracellular interactions between the receptors and other transmembrane proteins.